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[57] ABSTRACT 
A television signal transmission system is improved to 
be able to transmit a video signal having a frequency 
band wider than existing transmission frequency bands 
while maintaining compatibility with existing television 
systems. On the sending side, a wide-band luminance 
signal is frequency-shifted and inserted into a vacant 
frequency spectrum of a television signal in the existing 
television systems before transmission. 

23 Claims, 10 Drawing Figures 
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TELEVISION SIGNAL TRANSMISSION SYSTEM 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention relates to a television signal 

transmission system, and more particularly, to a televi 
sion signal transmission system in which a wide-band 
television video signal is transmitted in a frequency 
band narrower than the frequency band of the television 
video signal itself and is regenerated in a television 
receiver. 

(2) Description of the Prior Art 
Hitherto, the standard-television signal employs a 

transmission frequency band which is limited according 
to standards; hence, there is a limit in the resolution of 
the picture which is reproduced from the television 
signal in a television receiver. 
To improve the resolution of the reproduced televi 

sion picture, it is necessary to widen the transmission 
frequency band thereby to make it possible to enlarge 
the frequency band for the signal. More speci?cally, 
while the signal frequency band is speci?ed to be 4.2 
MHz in the standard NTSC television system, it is nec 
essary to transmit the television signal in a frequency 
band of 6.0 MHz, for example, if the resolution is to be 
improved. 
However, such a change in the signal frequency 

bandwidth requires modi?cation of all of the standard 
broadcasting equipment, television receivers, channel 
assignments and so forth. Such modi?cations can be 
made technically, but are extremely dif?cult to realize 
in actual practice. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a television signal transmission system which 
is capable of transmitting a wide-band television video 
signal in a frequency band narrower than the frequency 
band of the television video signal, thereby allowing the 
wide-band television video signal to be regenerated 
with high resolution by a television receiver. 

It is another object of the present invention to pro 
vide a television signal transmission system which is 
capable of reproducing a picture having a‘quality supe 
rior in ?neness to that of the picture reproduced by 
present television systems within the limits of existing 
television signal transmission standards (i.e., a system 
which is fully compatible with the present television 
systems). 
To these ends, according to the invention, the ar 

rangement is such that in a sending part of the system, a 
high-frequency luminance component of a television 
video signal is frequency-shifted to compress a required 
frequency band; in a transmission part of the system, the 
signal having the frequency bandwidth compressed is 
transmitted or recorded; and in a receiving part of the 
system, processing reverse to that in the sending part is 
carried out to restore the shifted high-frequency lumi 
nance component to the former frequency, thereby to 
regenerate the original television video signal. 

In accordance with the present invention, the fre 
quency shifting effected in the sending part of the sys 
tem is performed so that the frequency-shifted high-fre 
quency component of the luminance signal exists in a 
vacant frequency band in the spatio-ternporal frequency 
domain of a television signal, in order that the low-fre 
quency component and the frequency-shifted compo 
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2 
nent of the luminance signal will not affect each other 
or be easily separated from each other in the receiving 
part. 
The above-mentioned and other features and objects 

of this invention will become more apparent by refer 
ence to the following description taken on connection 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 schematically shows ?elds of a television 
signal; 
FIG. 2 shows the phases of a color subcarrier in the 

temporal-vertical domain; 
FIG. 3 shows, a television signal in accordance with 

the invention represented by the temporal frequency f 
and the vertical frequency 7; 
FIG. 4 shows a television signal in accordance with 

the invention represented by the horizontal frequency p 
and the vertical frequency 7; 
FIG. 5 is a block diagram showing the arrangement 

of one embodiment of the transmission system of the 
invention; 
FIG. 6 is a spectrum chart of a television signal for 

describing the operation of the embodiment shown in 
FIG. 5; 
FIG. 7 shows the phases of carriers employed for 

frequency shifting; 
FIG. 8a is a schematic diagram of one example of the 

spatio-temporal ?lter used in FIG. 5; 
FIG. 8b shows another arrangement of a spatio-tem 

poral ?lter and a part of the color decoder employed by 
the invention and; 
FIG. 9 is a waveform diagram showing the relation 

ship between a color subcarrier and a reference signal 
for frequency shifting. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

First of all, for ease of understanding, an explanation 
will be made concerning temporal, horizontal and verti 
cal frequencies of television signals as used in the fol‘ 
lowing description, followed by a description of the 
principle of the invention as it relates to the use of the 
three frequencies. 
FIG. 1 is a schematic illustration of the relationship 

between three consecutive ?elds of a television signal 
and the scanning lines thereof. In the drawing, a symbol 
t represents the time axis, while a symbol y represents 
the vertical scan direction. 

FIG. 2 shows the relationship between the ?elds and 
the scanning lines as viewed from the left in FIG. 1. In 
the drawing, the small circles represent the scanning 
lines, respectively, as viewed in the horizontal direction 
in FIG. 1. 

In the NTSC television signal, with respect to color 
signals, color subcarriers (3.58 MHZ) are modulated by 
color difference signals. The luminance signal is limited 
in a frequency band ranging from 0 to 4.2 MHz. More 
over, the frame period is 1/30 second; one frame is 
constituted by two ?elds; and an interlaced scanning is 
used. The phases of the color subcarriers are related to 
each other as shown by d), ¢+1r in FIG. 2. FIGS. 3 and 
4 show such an NTSC signal in the spatio-temporal 
frequency domain. 

In FIG. 3, the abscissa f expresses a frequency repre 
senting the temporal change of a speci?c picture ele 
ment (referred to as “temporal frequency”, hereinafter). 
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Since the ?eld period is 1/00 second, it is possible to 
show a change in period up to l/OO second. On the 
other hand, the ordinate 'y represents the spatial fre 
quency in the vertical direction (referred to as "vertical 
frequency", hereinafter). Since one frame has 525 scan 
ning lines, the maximum vertical frequency is 262. As is 
well known, in such an image pickup system as effecting 
the progressive scanning and having a pre-?lter, the 
luminance component of a television signal can be ar 
ranged to exist in the portion contained in the diamond 
Y. On the other hand, the color subcarrier signals can be 
arranged to exist in portions contained in the small 
diamonds C in the second and fourth quadrants, since 
the color subcarriers have such phase relationship as 
shown in FIG. 2. Symbol f5 represents the spatio-tem 
poral sampling frequency according to interlaced scan 
ning, as is well known. A symbol f“ denotes the color 
subcarrier frequency of the NTSC signal in the vertical 
temporal frequency characteristic. Accordingly, the 
luminance signal exists as side bands around the fre 
quency, f,, f;', S", f;". Color signals, on the other hand, 
exist around f“, f,,' as side bands. 

It should be noted that, in the ?rst and the third quad 
rants, the regions which are conjugate with the regions 
marked “C” in the second and the fourth quadrants are 
vacant or not used effectively. This invention is based 
on the ef?cient utilization of these conjugate regions for 
the transmission of high resolution information YH. 
Namely, the information is frequency shifted into these 
regions as the information Y'H. For the frequency shift 
ing, a new sub-carrier is used, as shown in FIG. 3. This 
will be explained again with reference to FIG. 4. 

In FIG. 4, the vertical frequency 'y is plotted along 
the axis of ordinate, and the spatial frequency p. in the 
horizontal direction (referred to as “horizontal fre 
quency", hereinafter) is plotted along the axis of ab 
scissa. In the drawing, the region contained in a rectan 
gle Y represents the luminance signal, while the portion 
contained in the small rectangle C corresponds to the 
color signal. The expression of these signals in the 
spatio-temporal frequency domain has already been 
known (e.g., E. Dubois, et al. “Three Dimensional 
Spectrum and Processing of Digital NTSC Color Sig 
nals”, SMPTE (ed.) Digital Video No. 3. pp. 72-84, 
June 1980); hence, any more detailed description 
thereof is omitted. 
According to the invention, a high-resolution signal, 

i.e., a high-frequency component of the luminance sig 
nal which is not sent by existing television signals owing 
to the transmission bandwidth restrictions, is frequency 
shifted and then inserted into the above-mentioned un 
used frequency band, i.e. the conjugated regions in the 
spatio-temporal frequency domain before transmission 
or recording and is then demodulated and regenerated. 
More speci?cally, the high-resolution signal Y H in FIG. 
4 is inserted into the frequency region YH’ in FIG. 4, 
YH’ in FIG. 3 before transmission. 
FIG. 5 is a block diagram showing the arrangement 

of one embodiment of the television signal transmission 
system in accordance with the invention. 

In a sending part 1, wide-band color signals of red 
(R), green (G) and blue (B) obtained from a television 
camera are fed into a color matrix circuit 5 from input 
terminals 4-1, 4-2, 4-3, respectively, so as to be con 
verted into a luminance signal Y and color difference 
signals I and Q, respectively, and are then converted 
into an NTSC color television signal by means of a 
color encoder 6. A high-pass ?lter 7 extracts a high-fre 
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4 
quency component Y” (4.2 to 6 MHz) from the lumi 
nance signal Y as one of the outputs of the matrix circuit 
5. A carrier signal having a frequency f_YC (=3.58 MHz) 
fed from an input terminal 4-4 is passed through a fre 
quency divider 11-1 to obtain a signal having a fre 
quency of e.g., éfsc, which is then fed into a modulator 
8 to amplitude-modulate the hi gh-frequency component 
YH. Representing the frequency of the high-frequency 
component YH by f(), the modulated signal has a lower 
side band fQ-éfsc and an upper-side band f0+ éfxc. 
Therefore, only one side bond, e.g., the lower-side band 
fo~%fsc is extracted by means of a low-pass ?lter. The 
above-mentioned NTSC television signal and the low 
er-side band signal are fed into an adder 13 to obtain an 
extended NTSC signal (referred to as “E-NTSC signal, 
hereinafter). This E-NTSC signal, together with an 
audio signal, is converted by means of a transmitter 14 
into a signal suitable for transmission and is then deliv 
ered to a transmission part 2. The transmission part 2 
may comprise not only a space through which an elec 
tromagnetic wave is propagated but also such means as 
a cable or a video tape recorder. 

In the construction of the sending part a, the portion 
for obtaining the E-NTSC signal is similar to that con 
ventionally known. 
FIG. 6 shows the signal spectrum relation in various 

portions in the sending part. The signal from the televi 
sion camera includes the high-frequency component 
(4.2 to 6.0 MHz) in addition to the ordinary luminance 
signal Y (0 to 4.2 MHz). The high-frequency compo 
nent Y}; is extracted by means of the high-pass ?lter 7 
and then passed through the modulator 8 and the low 
pass ?lter 12 to obtain a signal YH’ having a frequency, 
f0—§fsc, through frequency shifting. As a consequence, 
the signal Y]{' (2.2 to 4.2 MHz) has the spectrum in the 
dashed line area provided with dots in FIG. 6. 
Although the signal YH’ overlaps the frequency of 

the carrier color signal including a color subcarrier 
frequency, 3.58 MHz, the signal YH’ exists in an unused 
region in the spatio-temporal frequency domain as ex 
plained with reference to FIGS. 1 and 2. Therefore, the 
arrangement is such that the carrier éfsc is fed into the 
modulator 8 by changing over the input/output of a 
phase shifter 11-2 for example every scanning line. FIG. 
7 shows an idealized relationship of the phases of the 
carriers which corresponds to that shown in FIG. 2. 
This is expressed in the spatio-temporal frequency do 
main as shown by f y’, fy of FIG. 3. For example, the 
phase shifting amount of the phase-shifter 11-2 may be 
180°. 
A receiving part 3 receives the signal from the trans 

mission part and regenerates the original video signal by 
processing reverse to that in the sending part. More 
speci?cally, a pre-processing circuit 15 performs ampli 
?cation, the separation of the video signal and the sepa 
ration of the synchronizing signal similarly to ordinary 
television receivers. The separated video signal is fed 
into a spatio-temporal ?lter 16, where the high-resolu 
tion information YH' is separated and extracted (the 
spatio-temporal ?lter will be described later). The sepa 
rated signal YH’ is fed into a demodulator 17, which 
effects a synchronous detection using a carrier signal 
equal (in both frequency and phase) to the carrier signal 
of if“ employed in the modulator on the sending side, 
thereby to frequency-shift the signal having a fre 
quency, fQ-éfm to a signal having a frequency, R), 
which is de?ned as a high-resolution signal YH. In an 
adder 19, on the other hand, the separated high-de?ni 
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tion signal YH’ is subtracted from the separated video 
signal. As a consequence, the output of the adder 19 is 
a signal similar to the ordinary NTSC television signal. 
The output of the adder 19 is fed into a color decoder 20 
similar to a conventionally known decoder so as to be 
converted into a luminance signal Y and color differ 
ence signals I and Q. The luminance signal Y and the 
high-de?nition signal YHare added together in an adder 
18, thereby to regenerate a wide-band luminance signal. 
On the other hand, these luminance and color difference 
signals I and Q are fed into a color matrix circuit 21 so 
as to be converted into color signals R, G, B to be fed to 
a color cathode-ray tube. 
FIG. 8a shows an example of the spatio-temporal 

?lter 16 used in the receiving part 3 of FIG. 5. A band 
pass ?lter having a passband of 2.2 to 4.2 MHz extracts 
the portion of the frequency shifted luminance signal 
which falls within this passband. The extracted signal is 
passed through a delay member 28 having a delay of 
2621-1, and the difference between the input and output 
of the delay member 28 is obtained by a subtractor 30. 
Since the color signals and the luminance signal compo 
nent Y;]' are in phase, the component YH’ is obtained at 
the output of the subtractor 30. 
FIG. 8b is a circuit diagram showing an example of 

the spatio-temporal ?lter 16 and part of the color de 
coder 20. First of all, in the same manner described 
above, by a band pass ?lter 27 whose passband is the 
frequency band (2.2 to 4.2 MHz) of the frequency 
shifted luminance signal YH’, a signal in the above-men 
tioned frequency band is extracted. The extracted signal 
is passed through a delay member 28 having a delay of 
262H and a delay member 29 having a delay of 1H (H 
represents one horizontal scanning line period). The 
difference between the input and output of the delay 
member 28 is obtained in a subtractor 30. Since the 
color signals are in-phase while the luminance signal 
component Y];' is of opposite phase, as will be clear 
from FIGS. 2 and 7 described hereinbefore, as the out 
put of the subtracter 30 only the luminance signal com 
ponent YH’ can be separately taken out. Similarly, color 
signal components C are separately obtained from the 
subtractor 31. 

In the above-described embodiment, in order that the 
frequency-shifted signal YH has the spatio-temporal 
relation shown in FIG. 3 and is correctly separated on 
the receiving side, the carriers, fSC/Z, in the sending part 
and the receiving part, respectively, must be synchro 
nous with each other. The carrier, fSC/Z, is obtained 
simply by frequency-dividing the color subcarrier 'so 
that its frequency will be halved. In dividing the fre 
quency, four uncertainties are produced as shown in 
FIG. 9, i.e., there can be four ways of existence of the 
frequency, fXC/Z, as shown by dotted lines, respectively, 
with respect to the frequency, fsc, shown by a solid line. 
The employed frequency can be readily discriminated 
therefrom at the receiving part by directly inserting this 
signal fSC/Z in the vertical synchronization portion or 
the like as a burst signal at the sending part or from the 
scanning line number obtained from the vertical syn 
chronizing signal. ' 

In practice, if it is intended to effect the internal signal 
processing by means of a clock having a frequency four 
times as high as the color subcarrier fsc, i.e., 4 f“, for 
example, such pulses are generated as illustrated in FIG. 
9, and it is only necessary to specify one of the pulses 
which is in a proper phase. Accordingly, in addition to 
the above-mentioned method in which the signal having 
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6 
a frequency, fr('/ 2, is directly inserted, there are various 
methods, for example, the insertion of a digital signal. 
Although the invention has been described through 

one embodiment of the television signal transmission 
system, it is to be noted here that the above-described 
embodiment is not exclusive and the following forms 
are, of course, included in the scope of the invention: 

(i) Although the embodiment of the invention has 
been described with reference to the case of the NTSC 
signal, in the case of the PAL signal, it is similarly possi 
ble to insert a high-resolution luminance signal in a 
three-dimensional vacant frequency band. More speci? 
cally, it is only required to utilize subcarriers with re 
spect to high-resolution information. 

Moreover, through the utilization of the fact that 
there are two vacant frequency bands, it is also possible 
to insert 5.5 to 8 MHz into YH and 8 to 10.5 MHz into 
YH'. - 

(ii) It is, as a matter of course, possible to employ the 
technique of the invention in combination with a tech 
nique in which the number of scanning lines is doubled 
at the receiving part and the interlaced scanning is con 
verted into progressive scanning as a technique for 
eliminating the imperfections of the interlaced scanning 
thereby to obtain a high resolution also in the vertical 
direction, or a method in which the number of scanning 
lines is increased by means of a proper interpolation 
may be adopted. Moreover, the invention may be com 
bined with a technique in which the original video sig 
nal is obtained on the picture sending side by means of 
progressive scanning and is converted into an interlaced 
scanning signal by means of a proper filtering and sub 
sampling (e.g., K. Lucas, “Standards for Broadcasting 
Satellite Services”, IBA Technical Review, No. 18, 
March 1982). 

(iii) The circuit for separating the high-resolution 
luminance signal and the color signals shown in FIG. 8b 
is only an example, and it is also possible to ‘pass the 
output of this circuit through a subsequent circuit ac 
cording to need. More speci?cally, it is useful for im 
provement in characteristics to pass the output of the 
above-mentioned circuit through a ?lter that obtains the 
difference between the frames through the utilization of 
the fact that the phase changes in every frame, or 
through a ?lter that obtains the difference between the 
scanning lines through the utilization of the fact that the 
phase changes in every scanning line in the same ?eld. 

(iv) With respect to the color difference signals and 
the high-resolution luminance signal, it is desirable to 
limit the bands of the vertical and temporal frequencies 
beforehand. To limit the vertical frequency, it is known 
to add the outputs by the use of a horizontal period 
delay line. Also the temporal frequency can be limited 
simply by replacing the delay line with a frame delay 
element. On the other hand, with respect to the lumi 
nance signal in connection with the frequency band of 
2.2 to 4.2 MHz where color and other signals are super 
posed, it is preferable to previously eliminate compo 
nents thereof in the vicinity of the frequency band cor 
responding to f = 15 Hz and y: 131 scanning line. 

(v) In the frequency band where color and high-reso 
lution luminance signals are superposed, it is preferable 
to eliminate base band luminance signal components 
beforehand. 

(vi) An example of the arrangement of the ?lter for 
extracting the color and high-frequency luminance sig 
nals has been illustrated in FIG. 8b. This is, however, 
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not exclusive and various methods are available. Here, 
only luminance signals will be mentioned hereinunder. 

<1 -z__2<.2H>.(BPF> 

Alternately, a combination of these luminance signals 
may be employed. 

In the case of color signals, it is only necessary to 
interchange 262H and 263H with each other as will be 
clear from the disposition in FIG. 3. 

(vii) The ?lter for obtaining the sum of or difference 
between the ?elds is improved in characteristics by 
means of a modi?cation as follows, for example, as is 
well known from the arrangement of a digital ?lter. 
That is, instead of 1—Z—263H, —-1+2Z—263H—Z—526H 
is employed. 
According to the invention, high-resolution informa 

tion is inserted in three-dimensional vacant frequency 
bands, thereby allowing high-resolution video informa 
tion to be advantageously transmitted within the limits 
placed by the existing television signal standards. 
More speci?cally, by inserting a high-resolution lumi 

' nance signal of 6 MHz, for example, into the signal 
frequency band of 4.2 MHz, a high-resolution television 
signal can be transmitted without modifying the existing 
broadcasting standards and the like. 

Moreover, it becomes possible to display a high-reso 
lution television picture while maintaining communica 
bility by combining the technique of the invention with 
a technique of doubling the number of scanning lines on 
both the sending part and the receiving part or only the 
receiving part, or a technique of converting interlaced 
scanning into progressive scanning, thereby to increase 
the resolution in both horizontal and vertical directions. 
What is claimed is: 
1. Method for generating a color television signal 

comprising: 
(a) a ?rst step of providing a luminance signal and a 

color signal of a video signal; 
(b) a second step of modulating a ?rst subcarrier by 

said color signal in order to obtain a modulated 
color signal; 

(c) a third step of modulating a second subcarrier by 
one part of said luminance signal to obtain a modu 
lated luminance signal; and 

(d) a fourth step of multiplexing another part of said 
luminance signal, said modulated color signal and 
said modulated luminance signal; 

wherein the phase of at least said ?rst subcarrier 
changes by substantially 180° every scanning line of said 
television signal, the phase of said ?rst subcarrier on a 
current scanning line being substantially equal to that of 
said ?rst subcarrier on a scanning line located just over 
said current scanning line and delayed by about one 
?eld period from said current scanning line, the phase of 
said second subcarrier on said current scanning line 
being substantially 180° out of phase to that of said 
second subcarrier on a scanning line just over said cur 
rent scanning line and delayed by about one ?eld per 
iod. 

2. Method according to claim 1, wherein said modu~ 
lated color signal and said another part of said lumi 
nance signal form a video signal of the NTSC color 
television system. 

3. A color television signal generating apparatus com 
prising: 
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(a) ?rst means for obtaining a luminance signal and a 

color signal of a video signal; 
(b) ?rst modulating means for modulating a ?rst sub 

carrier by said color signal in order to obtain a 
modulated color signal; 

(0) second modulating means for modulating a second 
subcarrier by one part of said luminance signal to 
obtain a modulated luminance signal; and 

(d) multiplexing means for multiplexing another part 
of said luminance signal, said modulated color sig 
nal and said modulated luminance signal; 

wherein the phase of at least said ?rst subcarrier 
changes by substantially 180° every scanning line of said 
television signal, the phase of said ?rst subcarrier on a 
current scanning line being substantially equal to that of 
said ?rst subcarrier on a scanning line located just over 
said current scanning line and delayed by about one 
?eld period from said current scanning line, the phase of 
said second subcarrier on said current scanning line 
being substantially 180° out of phase to that of said 
second subcarrier on a scanning line just over said cur 
rent scanning line and delayed by about one ?eld per 
iod. 

4. A color television signal generating apparatus ac 
cording to claim 3, wherein said luminance signal in 
cludes another part of said luminance signal having a 
horizontal frequency which is lower than a predeter 
mined horizontal frequency and said one part of said 
luminance signal having a horizontal frequency which 
is higher than said predetermined frequency, and said 
?rst means includes third means for extracting said one 
part of said luminance signal. 

5. A color television signal generating apparatus ac 
cording to claim 4, wherein said second modulating 
means includes a first modulator for modulating said 
second subcarrier by said one part of said luminance 
signal, and a low pass ?lter for passing one side band of 
the output signal of said ?rst modulator. 

6. A color television generating apparatus according 
to claim 5, wherein said ?rst modulator includes second 
subcarrier generating means having a frequency divider 
for dividing the frequency of said ?rst subcarrier by one 
half, a phase shifter for shifting the phase of the output 
signal of said frequency divider by 180°, and switching 
means for alternately outputting an input signal and an 
output signal of said phase shifter. 

7. A color television signal generating apparatus ac 
cording to claim 6, wherein said another part of said 
luminance signal and a modulated color signal form a 
video signal of the NTSC color television system. 

8. A television signal transmission system comprising: 
(a) sending means including means for modulating a 

?rst subcarrier by a color signal in order to obtain 
a modulated color signal and means for modulating 
a second subcarrier by one part of a luminance 
signal having a frequency higher than a predeter 
mined frequency to convert the one part of said 
luminance signal into a television signal having a 
frequency lower than said predetermined fre 

- quency; 

(b) transmission means for transmitting at least said 
signal having a frequency lower than said predeter 
mined frequency; and 

(0) receiving means for demodulating the luminance 
signal having a frequency higher than the predeter 
mined frequency through processing reverse to the 
modulation carried out in the sending means; 
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wherein the means for modulating said second subcar 
rier by said one part of said luminance signal and the 
means for modulating said ?rst subcarrier by said color 
signal enable modulation so that the phase of at least 
said ?rst subcarrier changes by substantially 180° every 
scanning line of said television signal, the phase of said 
?rst subcarrier on a current scanning line being substan 
tially equal to that of said ?rst subcarrier on a scanning 
line located just over said current scanning line and 
delayed by about one ?eld period from said current 
scanning line, the phase of said second subcarrier on 
said current scanning line being substantially 180° out of 
phase to that of said second subcarrier on a scanning 
line just over said current scanning line and delayed 
about one ?eld period. 

9. A color television signal transmission system ac 
cording to claim 8, wherein said means for modulating 
said second subcarrier by said one part of said lumi 
nance signal includes a ?lter for extracting one part of 
said luminance signal having a frequency higher than 
said predetermined frequency, a modulator for ampli 
tude-modulating the output of said ?lter by said second 
subcarrier; and a ?lter for extracting one of the side 
bands of the- output of said modulator. 

10. A television signal transmission system according 
to claim 9, wherein said television signal is an NTSC 
television signal and said second subcarrier has a fre 
quency which is % of that of said ?rst subcarrier. 

11. A television signal transmission system according 
to claim 8, wherein said receiving means for demodulat 
ing the luminance signal includes a spatio-temporal 
?lter that separates and extracts said modulated signal, 
and means for detecting the output of said spatio-tem 
poral ?lter. 

12. A television signal transmission system according 
to claim 1, wherein said television signal is NTSC sig 
nal, and said spatio-temporal ?lter includes a band pass 
?lter that passes any signal in the frequency band of said 
modulated signal, a delay member that delays the out 
put of said band-pass ?lter by 262H (H represents one 
horizontal scanning period), and a subtractor for obtain 
ing the difference between the input and output of said 
delay member. 

13. Method for reproducing a luminance signal and a 
color signal from a color television signal, comprising 
the steps of: 

(a) providing said color television signal including a 
modulated color signal obtained by modulating a 
?rst subcarrier, a modulated information signal 
obtained by modulating a second subcarrier and a 
luminance signal; and 

(b) demodulating to obtain one part of said luminance 
signal and a color signal; 

wherein the phase of at least said ?rst subcarrier 
changes by substantially 180° every scanning line of said 
television signal, the phase of said ?rst subcarrier on a 
current scanning line being substantially equal to that of 
said ?rst subcarrier on a scanning line located just cover 
said current scanning line and delayed by about one 
?eld period from said current scanning line, the phase of 
said second subcarrier on said current scanning line 
being substantially 180° out of phase to that of said 
second subcarrier on a scanning line just over said cur 
rent scanning line and delayed by about one ?eld per 
iod. 

14. Method according to claim 13, wherein said lumi 
nance signal includes one part of said luminance signal 
having a frequency higher than a predetermined hori 
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zontal frequency and another part of said luminance 
signal having a frequency lower than said predeter 
mined horizontal frequency. 

15. Method according to claim 14, wherein said an 
other part of said luminance signal and said modulated 
color signal form a video signal of the NTSC color 
television system. 

16. A color television receiver comprising: 
(a) signal receiving means for receiving a received 

color television signal including a modulated color 
signal having a ?rst subcarrier, a modulated lumi 
nance signal having a second subcarrier, and a ?rst 
luminance signal having a horizontal frequency 
lower than a predetermined horizontal frequency; 

(b) means for separating said modulated luminance 
signal from said color television signal; 

(0) demodulating means for demodulating said modu 
lated luminance signal to obtain a second lumi 
nance signal; and 

(d) means for separating and demodulating said mod 
ulated color signal from said color television signal 
to obtain a color signal; 

wherein the phase of at least said ?rst subcarrier 
changes by substantially 180° every scanning line of said 
television signal, the phase of said ?rst subcarrier on a 
current scanning line being substantially equal to that of 
said ?rst subcarrier on a scanning line located just over 
said current scanning line and delayed by about one 
?eld period from said current scanning line, the phase of 
said second subcarrier on said current scanning line 
being substantially 180° out of phase to that of said 
subcarrier on a scanning line just over said current scan 
ning line and delayed by about one ?eld period. 

17. A color television receiver according to claim 16, 
further comprising means for multiplexing said ?rst and 
second luminance signals to obtain a luminance signal. 

18. A color television receiver according to claim 17, 
wherein said separating means includes a band pass 
?lter and a spatio-temporal ?lter, said band pass ?lter 
passing said modulated luminance signal and said modu 
lated color signal. 

19. A color television receiver according to claim 18, 
wherein said spatio-temporal ?lter includes delay means 
for delaying a signal about one ?eld period of the televi 
sion signal, at which the phases of the input and output 
signal are in phase or out of phase by 180° with respect 
to said modulated luminance signal, and operating 
means for obtaining the sum of difference of said input 
and output signals of said delay means so as to derive 
only said modulated luminance signal. 

20. A color television receiver according to claim 9, 
wherein said modulated color signal is the same as that 
of the NTSC color television system, said delay means 
producing delay of 262 scanning lines, and said operat 
ing means is a subtractor producing the difference of 
said input and output signal of said delay means. 

21. A color television receiver according to claim 16, 
wherein said demodulating means includes: 

(a) means for producing a signal having the same 
frequency as that of said second subcarrier; 

(b) a phase shifter for shifting the phase of the input 
signal of said signal detecting means by 180“; 

(c) switching means for alternately outputing an input 
signal and an output signal of said phase shifter; and 

(d) demodulator means for demodulating said modu 
lated luminance signal using the output signal of 
said switching means. 
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22. A color television receiver according to claim 16, 
wherein said modulated color signal, and said ?rst lumi 
nance signal are the same as a luminance signal and a 
modulated color signal of the NTSC color television 
system. 

23. A color television receiver according to claim 22, 
wherein said separating means includes a bandpass ?lter 
and a spatio-temporal ?lter connected in series, said 
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12 
bandpass ?lter passing said modulated luminance signal 
and said modulated color signal, and another demodu 
lating means is formed by a color decoder connected to 
receive a signal obtained by subtracting the output sig 
nal of said spatio-temporal ?lter from the output signal 
of said receiving means. 

* * 1k * 1< 


